A florescence microscopy was used to assess the graft compatibility of five scions of olives and one rootstock.
INTRODUCTION
Despite its origins, the olive is propagated vegetatively throughout the world, although there are some problems with adventitious root formation on the cuttings of commercially important olive cultivars. Therefore, to solve this problem, producers use grafting onto the rootstocks of certain cultivars. 'Gemlik', as an important olive cultivar of Turkey, easily propagated by cuttings, and preferred by olive farmers and is planted in all olive cultivation areas (Ozkaya et al., 2010) . It was reported that callus proliferation, callus bridge formation, new vascular tissues differentiation from callus cells and the formation of secondary xylem and phloem is necessary for successfully graft combination during formation of the graft union (Hartmann et al., 1997; Moore 1984; Gersani 1985; Gebhardt and Goldbach, 1988; Wang and Kollmann, 1996; Schöning and Kollmann, 1997; Errea and Felipe, 1993) .
Abnormalities such as poor vascular connections, phloem and cambium tissue degeneration, or cutting of vascular lines in graft union cause weak connection, then breaking down of grafting point were observed (Herrero, -706-1951; Buchloh, 1960; Hartmann et al., 1997) .
Histological and histochemical studies showed that phenols and lipid compounds were observed in incompatible combinations but compatible combinations had regular cell arrangement, cell wall stain and strong graft union (Errea et al., 2001) . Existence of phenol compounds in olive leaves and fruits, and the amount of polyphenols at different stages of growth and development varies with fruit maturation which has been reported (Ragazzi et al., 1973; Vazquez et al., 1974; Vlahov et al., 1992; Bouaziz and Sayadi, 2005; Pereira et al., 2007; Romani et al., 1999; Savournin et al., 2001) .
Growth irregularities for the grafted Uapaca kirkiana
Müell Arg. trees have been observed in the field and these growth irregularities could be signs of graft incompatibility.
There are several methods to detect graft incompatibility, some of focused on external symptoms (Hartmann et al., 1997) . Cambial peroxidase isoenzyme banding patterns was related to graft compatibility (Santamour, 1982; Gulen et al., 2002) . Moreover, accumulation of phenolic compounds at the bottom or top of the graft zone was the cause of incompatibility in fruit trees (Usenik et al., 2008; Simon et al., 2008) . Hartmann et al. (1971) demonstrated that, when 'Manzanillo' was used as a rootstock for 'Mission' and 'Sevillano' some dwarf combination arised. Fabbri et al. (2004) found no graft incompatibility among Olea europaea L. cultivars, however, rootstocks of the phyllirea reduced the size of the olive plants, and limited graft compatibility was observed. The recent assessment of grafted Uapaca kirkiana Müell Arg. on seedling rootstocks has shown declining survival trends from 98% at 12 months after field establishment to 67% at 33 months after field establishment. This low field survival could be attributed to graft incompatibility which is characterized by visibly poor callus formation, phenol accumulation and necrotic layer at the union (Simon et al., 2008) . Epifluorescence studies with carboxyfluorescin showed that translocation was limited by a delay in the establishment of functional phloem continuity between the two parts of scion -rootstock (Espen et al., 2005) . It, also, used to study of the presence of flavonoids and other polymers above the graft union of less compatible Uapaca kirkiana Müell Arg. (Simon et al., 2008) .
The objective of the current study was to evaluate the reaction of compatibility of 'Gemlik' olive as rootstock with scions of the most important olive cultivars such as 'Gemlik', 'Memecik', 'Sari Ulak', 'Nizip Yaglik' and 'Domat' using histological observations florescence microscope.
MATERIALS AND METHODS
The plant material in this study consisted of cultivars 'Gemlik', 'Memecik', 'Sari Ulak', 'Nizip Yaglik' and 'Domat' obtained from Olive Research Station, Bornova, Izmir, Turkey, which were used as scions.
These cultivars were T-budded onto one year-old own rooted 'Gemlik' rootstock at Edremit Olive Nursery Station, Balikesir, Turkey. These grafts were maintained in the field for six months. The grafted plants samples were selected 6 months after grafting then were protected using formalin aceto alcohol (FAA) solution by application at 1 cm above and below the graft. From each cultivar, 3 graft combinations were selected as replication. These samples were sectioned using a microtome (Thermo Shandon Finesse 325) to obtain 30 µm-thick sections for microscopy (Leica EZ4D and Leica DM500 microscope). Prior to the observations, the cross sections were stained with safranin-fast green (60 seconds for each stain) and covered with a thin glass coverslip after the addition of 10% glycerin. For the histochemical identification of phenolic compounds, cross-sections were incubated at room temperature for 90 min after treatment with glutaraldehyde (3%). The localization of phenolic compounds in the sections was performed using color filters (Scalet et al., 1989 ) and a Leica EZ4D microscope equipped with a digital camera (Leica ICC 50) to obtain images.
Prior to the microscopic observations, the fresh graft cross sections were covered with a thin glass coverslip after the addition of 10% glycerin. Leica model microscope with UV epifluorescence using a BP-405 excited filter and a Y455 barrier filter was used.
Fluorescence micrographs were taken with a Kappa model camera coupled to the microscope. The green fluorescence of the stained material was consistent with the autofluorescence of cellulosic cell wall and phenolic compounds. 'Leica DMRX microscope with UV epifluorescence using a BP-485 excited filter and a 520 emission filter was used. Florescence micrographs were taken with a Kappa DX20 H-FW camera coupled to the microscope'.
RESULTS AND DISCUSSION
According to Ozkaya et al. (2010) , swelling of union area of 'Gemlik', as a rootstock for other olive cultivars, is a symptom of graft incompatibility, which cannot be recognized by field light microscopy in this study (Fig.   1 ). Sections were very thick (30 µm) although they were cut by microtome and graft zone was very thick (diameter of graft stem zone was 1-1.5 cm) (Fig. 1 ).
In the olive grafted combinations, major callus tissue formation was generated on both sides (air pockets) of the graft zone. By staining plant tissue sections with florescence reagent, it is possible to highlight cambium cells. Normally cambium cells in all grafted combination of olive cultivars onto 'Gemlik' were arisen in both sides of the graft zone ( Fig. 1 and Fig. 2 ). cultivars onto one year-old 'Gemlik' rootstock (Fig. 2) . A compatible combination occurred when 'Gemlik', 'Memecik', 'Sari Ulak' and 'Nizip Yaglik' were grafted onto 'Gemlik'
rootstock. This could be attributed to the fact that differentiation and development of new tissues were normal in these cross sections of graft zone (Fig. 2) . 
CONCLUSION
The results suggested that 'Gemlik', 'Memecik', 'Sari Ulak' and 'Nizip Yaglik' cultivars grafted onto 'Gemlik' rootstock were compatible grafts. Six months after grafting, the cambium formation and differentiation of tracheal elements were expanded in above mentioned cultivars. On the other hand, the poor cambium formation and vascular elements differentiation of 'Domat' onto 'Gemlik' rootstock showed partially incompatibility.
